We analyze classical propagation in several configurations of waveguide arrays and, by using Scrhoedinger-like equations, show that these systems may mimic quantum systems such as Lewis-Ermakov systems, SUSY and Majorana dynamics. Such analogies may be achieved because in such photonic arrays, we may properly tune the interaction coefficients in order to engineer specific dynamics (Hamiltonians).
Introduction
Optical analogies of quantum systems may help in the design of integrated optical structures [1, 2] . This is achievable as one can describe discrete systems, such as waveguide arrays in terms of Scrhoedinger-like equations by taking advantage that by choosing properly the (evanescent) interaction coefficients between the different waveguides, we may engineer particular setups that have a quantum counterpart. In the talk we will present some of the lattices that may be realized and which we believe are relevant examples, namely Lewis-Ermakov [3] systems, Majorana physics [4] and in particular, supersymmetric (SUSY) quantum mechanics that may be useful in the design of isospectral devices [5] .
Isospectral lattices
In order to present a better idea of the content of the talk, consider the array of nearest-neighbor coupled waveguides described by the following differential equation set, (1) where the effective refractive index at the jth waveguide is given by and the nearest-neighbor coupling by , where the parameter is a real number. The SUSY partner is given by engineering the effective refractive index to and the coupling to . This is due to the fact that the photonic lattice can be written as the Schrödinger-like equation, (2) where we have defined the electromagnetic field amplitudes vector and the operators , , and are the elements of the SU(1,1) group such that and the operators ,, and are the standard number, annihilation and creation operators. Then, the photonic lattice in Eq. (1) is given by a Bargmann parameter and the SUSY partner by , and the spectra of these photonic lattices fulfill . In other words, they are identical but for one of them missing the first spectral component with respect to the other.
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